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DETAILED ACTION 
Response to Arguments 

Applicant's arguments filed 15 September 2003 have been fully considered but 
they are not persuasive. 

Applicant argues that Berman et al. (Berman) does not measure the thickness of 
the figure-correcting layer. Though not specifically stated as "thickness", Berman does 
disclose provide contour measurements of the layer (col. 2, lines 7-58). Measuring the 
contour of a layer is synonymous to measuring the thickness of the layer. Hence, the 
feature of measuring the "thickness" of the figure-correcting layer is shown in the 
Berman reference. Therefore, the rejection of the claims over the Berman reference is 
maintained, and the claims, with Berman as the foundation reference, stand rejected. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 USC § 102 

Claims 1,2,5,6,9-11,14-17,19 and 21 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Berman et al. (Berman). 

Regarding claims 1 , 2, and 21 : Berman discloses a method for correcting the 
figure of a substrate 1 (Figure 1 ), comprising measuring the figure of a surface of the 
substrate 1 , attaching a figure-correcting layer 7 to a surface of the substrate 1 a (Figure 
2), locally adjusting the thickness of the figure-correcting layer (through the use of 
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radiation source 2, test apparatus3, controller 6, and computer 5, Figure 1 ), and 
measuring the thickness (contour) of the figure-correcting layer 7. As shown by Figure 
3, after adjustment, the thickness of correcting layer 7a is changed, due to the 
polymerization of the section 7b forming the desired residual figure. Berman iterates 
between the steps of locally adjusting the thickness of the figure-correcting layer 7 and 
measuring the thickness of the figure-correcting layer 7 until a desired figure is obtained 
(col. 2, lines 2-38 and 54-58). The figure of the surface is measured prior to the step of 
applying a figure-correcting layer (col. 2, lines 11-17). 

Regarding claims 5 and 1 1 : In Berman, the step of measuring the figure of the 
substrate 1 is carried out with a phase shifting diffraction interferometer (col. 2, lines 18- 
24). 

Regarding claims 6 and 15: The thickness of the figure-correcting layer 7 of 
Berman is known, and the step of locally adjusting the thickness of the figure-correcting 
layer comprises adding material to the figure-adjusting layer 7 (col. 4, lines 52-68 and 
Figure 3). 

Regarding claims 9 and 10: In Berman, the step of locally adjusting the 
thickness of the figure-correcting layer 7 is carried out with an electromagnetic beam 
(from source 2), comprising light in any of the visible light, UV light, and x-ray light 
ranges (col.2, lines 7-10, 39-41, and 59-64). 

Regarding claims 14: In Berman, the thickness of figure-correcting layer 7 is 
compared to the figure of the surface of the substrate 1 to determine the figure of the 
substrate in combination with the figure-correcting layer 7 (col. 2, lines 23-37). 
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Regarding claims 16: The step of locally adjusting the thickness of the figure- 
correcting layer 7 of Berman comprises removing material from the figure-adjusting 
layer (col. 2, lines 54-58). 

Regarding claims 17: In the process disclosed by Berman, the step of locally 
adjusting the thickness of the figure-correcting layer 7 comprises adding and removing 
material to and from the figure-correcting layer 7. As shown by Figures 2 and 3, a 
chemically altered portion is created from the interface of layers 1a and 7, which 
effectively change the thickness of both layers, and following this step, unwanted 
sections 7a are removed. 

Regarding claims 19: The step of measuring the thickness of the figure- 
correcting layer is carried out at a plurality of points simultaneously (col. 2, lines 17-37). 

Claim Rejections - 35 USC § 103 
Claims 3, 7, 18, 20 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Berman et al. (Berman). 

Regarding claims 3 and 7: Berman does not specifically disclose the exact index 
of refraction of the figure-correcting layer 7, and therefore this layer is not expressly 
taught as being nearly the same as or different from the index of refraction of the 
substrate 1 . However, it would have been obvious to use a material having an index of 
refraction that is conducive to allowing radiation from source 2 to chemically alter (col. 1 , 
lines 30-40) desired portions of the interface section of layer 7, thereby adjusting the 
figure of substrates 1 . Further, it has been held to be within the general skill of a worker 
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in the art to select a known material on the basis of its suitability for the intended use as 
a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Regarding claims 18: Berman does not specifically teach employing a polishing 
tool in the step in locally adjusting the thickness of the figure-correcting layer. However, 
utilizing polishing tools and mechanical pressure is well known in the art (col. 1, lines 4- 
23), and it would have been obvious to one having ordinary skill in the art to use a 
polishing tool or other means of expediting and supplementing the dissolving/removal of 
unwanted portions 7a of the figure-correcting layer 7, such that the resulting optical 
means has a flaw-free surface and ideal figure. 

Regarding claims 20: In the disclosure of Berman, "an interference picture 4 of 
the surface is obtained which indicates the surface asymmetries and irregularities on 
the blank 1" (col. 2, lines 20-23). While the use of two-dimensional detector is not 
expressly stated, it would have been obvious to one having ordinary skill in the art to 
use a two-dimensional detector, such as a CCD camera, to obtain these pictures. 

Regarding claims 22: While Berman does not specifically teach measuring the 
figure of the surface of the substrate 1 after the step of applying a figure-correcting layer 
is carried out, it would have been obvious to one having ordinary skill in the art to 
configure test apparatus 3, in conjunction with computer 5 and controller 6, to obtain 
pictures (e.g. interference pictures 4) for measurement, after applying the figure- 
correcting layer and/or after adjusting the thickness of the layer and removing the 
unwanted sections to ensure that the application of the layer was successfully done and 
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to make certain that (after removal of the unwanted portions) figure adjustment has 
been made and that the optical component is ideally shaped and free of surface flaws. 



Claims 4, 8 and 23-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Berman, in view of Geullich. 

Regarding claims 4 and 23: Berman discloses a method for correcting the figure 
of a substrate 1 (figure 1 ), comprising measuring the figure of a surface of the substrate 

1 , attaching a figure-correcting layer 7 to a surface of the substrate 1a (figure 2), locally 
adjusting the thickness of the figure-correcting layer (through the use of radiation source 

2, test apparatus 3, controller 6, and computer 5, Figure 1), and measuring the 
thickness of the figure-correcting layer 7. In the disclosure of Berman, an interface is 
inherently created where the substrate layer 1a and figure-correcting layer 7 meet (col. 
2, lines 52-53). Therefore, the figure-correcting layer 7 is attached to the interface, but 
Berman does not specifically teach the use of a separate interface layer or marker layer, 
attached to a surface of the substrate 1a, and wherein the figure-correcting layer 7 is 
attached to the interface/marker layer. However, it is well known in the art to provide 
such a configuration. Geullich shows in Figure 3 a process of making optical devices 
that comprises providing a figure-correcting layer 3 on top of an interface layer 2, the 
interface layer being attached to the optical substrate 1. The interface layer 2 can 
consist of multiple layers itself (col. 2, lines 16-20); when the figure-correcting layer is 
exposed to light, the desired insoluble figure section is left on top of the substrate 1 , and 
unwanted portions of this layer can then be dissolved away (col. 2, lines 34-53). It 
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would have been obvious to one having ordinary skill in the art at the time the invention 
was made to provide an interface/marker layer between the substrate 1a and figure- 
correcting layer 7 of Berman, since this is well-known in the art, and to aid in the 
adhesion and formation of the figure-correcting layers to yield an ideal shape of the 
substrate for accurate optical performance of the finished component. 

Regarding claims 8: The figure-correcting layer 7 of Berman is not expressly 
taught as comprising an optical material selected from the group consisting of Al, Cr, 
Co, Ni, Ti, Mo, and Si. However, it is well known in the art to use silver and copper in 
these layers, as taught by Guellich (col. 2, lines 7-15). It therefore would have been 
obvious to utilize one of these materials in the figure-correcting layer 7 of Berman, and 
further since it has been held to be within the general skill of a worker in the art to select 
a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. In re Leshin, 125 USPQ 416. 

Regarding claims 24: The figure of the surface 1 is measured prior to the step of 
applying a figure-correcting layer (col. 2, lines 11-17). 

Regarding claims 25: The thickness of the figure-correcting layer 7 is measured 
and known (col. 4, lines 52-680. 

Regarding claims 26: Berman iterates between the steps of locally adjusting the 
thickness of the figure-correcting layer 7 and measuring the thickness of the figure- 
correcting layer 7 until a desired figure is obtained (col. 2, lines 7-38 and 54-58). 

Regarding claims 27 and 28: Berman does not specifically disclose the exact 
index of refraction of the figure-correcting layer 7, and therefore this layer is not 
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expressly taught as being nearly the same as or different from the index of refraction of 
the substrate 1 . However, it would have been obvious to use a material having an index 
of refraction that is conducive to allowing radiation form source to chemically alter (col. 
1, lines 30-40) desired portions of the interface section of layer 7, thereby adjusting the 
figure of substrates 1 . Further, it has been held to be within the general skill of a worker 
in the art to select a known material on the basis of its suitability for the intended use as 
a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Regarding claims 29: The step of locally adjusting the thickness of the figure- 
correcting layer 7 is carried out with an electromagnetic beam (from source 2, col. 2, 
lines 7-10, 39-41, and 59-64). 

Regarding claim 30: The step of measuring the thickness of the figure-correcting 
layer is carried out with interferometry (col. 2, lines 17-22). 

Regarding claims 31 : In Berman, the thickness of figure-correcting layer 7 is 
compared to the figure of the surface of the substrate 1 to determine the figure of the 
substrate in combination with the figure-correcting layer 7 (col. 2, lines 23-37). 

Regarding claims 32: In the process disclosed by Berman, the step of locally 
adjusting the thickness of the figure-correcting layer 7 comprises adding and removing 
material to and from the figure-correcting layer 7. As shown by Figures 2 and 3, a 
chemically altered portion is created from the interface of layers 1a and 7, which 
effectively change the thickness of both layers, and following this step, unwanted 
sections 7a are removed. 



Application/Control Number: 09/81 7,334 Page 9 

Art Unit: 2878 

Claim 12 is rejected under 35 U.SC 103(a) as being unpatentable over Berman, 
in view of Katzir et al. (Katzir). 

Berman does not specifically teach measuring the thickness of the figure- 
correcting layer by fluorescence (or by an optical method selected from the group 
consisting of interferometry, optical reflectance spectroscopy, ultrasound reflectance 
spectrometry, and fluorescence measurement). However, it is well known in the art to 
implement fluorescence measuring for such a purpose. Katzir discloses a method for 
monitoring etching of resists by monitoring the fluorescence of the unetched material, 
and shows in figure 2 a substrate covered by an organic material 18, doped with 
fluorescence, disposed beneath a layer of SiO2 20 and a photoresist layer 22. "During 
the reactive ion etching of layer 20, in the CHF 3 plasma, the intensity of the 
fluorescence emitted by the planarizing layer 18 remains constant. But as soon as the 
detected fluorescence is first observed to substantially decrease ... the ectching of the 
Si0 2 layer is halted. Thus, over-etching of the Si0 2 layer 20, and undesirable excessive 
etching of the upper, high resolution resist layer 22, is avoided" (col. 4, lines 55-65). It 
would have been obvious to one having ordinary skill in the art to have used 
fluorescence to measure the thickness of the figure-correcting layer 7 of Berman. This 
layer could have been doped with fluorescent material, as could upper layers of the 
substrate 1 , in order to detect and prevent overstripping of the figure layers. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Berman, 
in view of Ju et al. (Ju). 
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Berman does not specifically teach measuring the thickness of the figure- 
correcting layer through the use of ultrasound. However, it is well known in the art to 
implement ultrasound in the processing and analysis of substrate figures. Figures 1 A 
and 1 B of Ju discloses a conventional configuration of bonded semiconductor 
substrates. "Methods for observing the non-contact regions of the pair of (such) 
semiconductor substrates include using an IR image (infrared image), using ultrasound 
microscopy, using x-ray topography and using a magic mirror" (col. 1 , lines 24-27). It 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to employ ultrasound in measuring the thickness of the figure-correcting layer 
of the disclosure of Berman, in order to monitor thickness of the figure-correcting layer 
of the disclosure of Berman, in order to monitor thickness of the substrate figure layers 
"simply and easily" (Ju, col. 1, line 34). 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephone B. Allen whose telephone number is (703) 
308-4828. The examiner can normally be reached on Mon-Thurs from 0900-1700. 
Effective 21 January, examiner may be reached on (571) 272-2434. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Porta can be reached on (703) 308-4852. The fax phone number for 
the organization where this application or proceeding is assigned is (703) 308-7722. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 



0956. 
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